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In order that the needle may "be in neutral equilibrium as
the needle rolls on the filaments the centre of gravity must
neither rise nor fall. Hence the distance OG must remain
constant as the needle rolls. This condition will be fulfilled
if the arms of the balance OP and OQ are equal, and if the
filaments are at right angles to the arms.

Dr. Joule finds that the needle should not be more than five
inches long. When it is eight inches long, the bending of the
needle tends to diminish the
apparent dip by a fraction of
a minute. The axis of the
needle was originally of steel
wire, straightened by being
brought to a red heat while
stretched by a weight, but
Dr. Joule found that with
the new suspension it is
not necessary to use steel
wire, for platinum and even
standard gold are hard
enough.

The balance is attached to
a wire O'O' about a foot long
stretched horizontally be-
tween the prongs of a fork.
This fork is turned round in
azimuth by means of a circle
at the top of a tripod which
supports the whole. Six
complete observations of the
dip can be obtained in one
hour, and the average error
of a single observation is a
fraction of a minute of arc.

It is proposed that the dip-needle in the Cambridge Physical
Laboratory shall be, observed by means of a double imag6
instrument, consisting of two totally reflecting prisms placed
as iu Fig. 19 and mounted on a vertical graduated circle, so
that the plane of reflexion may be turned round a horizontal
nearly coinciding with the prolongation of the axis of

m of motion is
